Bacterial plasmids: autonomous replication and vehicles for gene cloning.
The use of recombinant DNA techniques in the analysis of the structure and replication of bacterial plasmids has provided much information on the properties of these genetic elements and has led to the construction of plasmid elements that are potentially very useful as gene cloning vehicles in Escherichia coli and other gram-negative bacteria. The genetic and molecular properties of plasmids mini-F, ColE1, and RK2 are described with particular emphasis on the origin and direction of replication and the identification of genetic regions essential for maintenance of these elements in the extra-chromosomal state. Low molecular weight derivatives of each of these plasmids have been obtained and a restriction enzyme map determined for these various derivatives. A hybrid DNA molecule consisting of a low molecular weight derivative of ColE1 joined to a segment of bacteriophage DNA has been constructed and shown to be capable of existing either as a plasmid element or packaged as an infectious viral particle. Finally, several of the low molecular weight derivatives of these plasmids described have certain advantages as vehicles for the cloning of DNA including derivatives of he broad host range plasmid RK2 that may be useful for gene cloning in gram-negative bacteria distantly related to E. coli.